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(57) ABSTRACT

A simple 1let filter element for use primarily 1n power steer-
ing columns which 1s comprised of a mesh filter, a magnet
attached to the mesh filter and a button cap. The filter 1s
installed 1 a port or conduit through which steering fluid
flows and 1s held 1n place by the button cap element.
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INTERNAL MAGNETIC FILTER FOR
HYDRAULIC SYSTEMS

BACKGROUND OF THE INVENTION

1. Field of the Invention

This disclosure 1s related to the field of hydraulic system
filtration, 1n particular, to filter devices and apparatuses that
are utilized to remove debris from automotive power steering
fluad circulating through a power steering system.

2. Description of Related Art

Automotive power steering systems generally include a
pump that circulates power steering fluid through the steering,
gear of a vehicle, a cooler, and back through the pump. In the
process, debris, including small metal and ferrous particles
from the metal surfaces of the power steering system, can be
released 1nto the power steering system. Thus, both metallic
and non-metallic particles are often released into the system
during use. Under the high pressure of the power steering
system, the debris and metal particles form an abrasive-slurry.
This abrasive-slurry can wear and/or damage the phenolic
seals 1n the pump and steering rack. Further, this abrasive-
slurry can travel via the power steering tluid throughout the
entire steering system, causing wear and clogging various
orifices and hoses, which can lead to expensive repairs.
Accordingly, the debris and metallic particles and the damage
they cause can be a major cause of power steering system
failure.

Simply placing an internal filter in the power tluid steering
system 1s 1nsuificient to solve the problems caused by the
presence of debris and ferrous particles in a power steering
system. While these filter mechanisms can trap most of the
non-metallic debris, they are generally unable to trap the
minute ferrous metal particles which do most of the damage
to the system since these particles are often small enough to
pass through the filter. Further, installed internal filters can
become clogged with debris which results 1n a failure of the
tlow of fluid within the system and catastrophically atfects the
operation of the vehicle’s power steering.

One method currently utilized 1n the art to filter out debris
and ferrous particles from a power steering system 1s a mag-
netic filter. A filtering element 1n these devices generally
removes the larger non-metallic particles 1n the fluid. The
magnetic ferrous components which are too small to be cap-
tured by the filtering element are generally removed by a
magnet which 1s located at the return port of the pump.

An example of magnetic collection 1n conjunction with a
filter device 1s provided in the “Sell Dislodging Filter Ele-
ment” of Stein, U.S. Pat. No. 7,704,384. While the filter of
Stein 1s an advancement over traditional internal filters 1n that
it 1s able to capture the smaller ferrous particles suspended 1n
the power steering fluid, it still has inherent problems. First,
the filter of Stein and simuilar filters of the prior art are gener-
ally self-dislodging which leads them to be easily removed
from required location during installation and transportation,
thus negating the ability to filter the fluid. Another problem
with prior art magnetic internal filters like the filters disclosed
in Stein arises from the placement of the magnetic element at
the 1nlet port, with the mesh attached thereto. Problems with
this orientation include contamination collecting on the mag-
net at the inlet port which restricts the overall flow of fluid
within the power steering system, thus increasing the restric-
tion as the metal contaminant 1s collected. In addition, the
flow of the hydraulic fluid can dislodge contaminants
attached to the magnet at the inlet port that are not contained
by the mesh filter. Another problem i1s that the metallic con-
tamination collects sludge and this sludge-like paste can

10

15

20

25

30

35

40

45

50

55

60

65

2

attach to the magnet. This results in a higher detachment force
required for the dislodging of the magnet for bypass. Further,
in the event the mesh filter detaches from the magnet at the
inlet port, both the floating mesh and the containments are a
detriment to the pump 1n the power steering system. Even
more problems associated with prior art magnetic internal
filters like the filters disclosed in Stein include the following:
a higher micron rating of the magnet which allows more
contaminates to get into the pump; the orientation of the mesh
bonded to the magnet inlet port creates a weak attachment
which can result 1n separation of the mesh from the magnet
inlet port and subsequent damage to the system when the
pump uptakes the free tloating mesh; and the fact that the filter
has to dislodge to bypass.

Accordingly, there 1s a need 1n the art for a simple filter
system and device that can filter out both debris and ferrous
particles from a steering fluid system that 1s not at risk for
inadvertent dislocation and separation of the mesh filter ele-
ment.

SUMMARY OF THE INVENTION

Because of these and other problems 1n the art, described
herein, among other things, 1s a simple 1nlet filter element for
use primarily 1n power steering columns which 1s comprised
of a mesh filter, a magnet attached to the mesh filter and a
button cap. The filter 1s installed 1nto the reservoir at the return
port or conduit through which steering fluid flows and 1s held
in place by the button cap element permanently.

In one embodiment, the internal magnetic filter assembly
described herein comprises a mesh filter having an open end
portion and a closed terminating end portion; a button cap
having a cylindrical base and a chamiered cylinder; and a
magnet; wherein the open end portion of the mesh filter 1s
attached to the cylindrical base of the button cap; and wherein
the magnet 1s located within and attached to the mesh filter
between the open and closed ends.

In one embodiment, the internal magnetic filter turther
comprises one or more bypass holes located 1n the cylindrical
base of the button cap.

In addition, in another embodiment the chamifered cylinder
1s 1nserted mnto an opening 1nto a return port of a reservoir of
a power steering fluid system. It 1s contemplated that 1n one
embodiment this opening comprises an intake to the return
port of the reservorr.

In another embodiment of the internal magnetic filter, the
mesh filter may comprise woven mesh or may be shaped as a
rectangular bag. If the filter 1s shaped like a rectangular bag,
there 1s a possibility that the bag will have a fish tail closure.

In one embodiment of the internal magnetic filter, the filter
will be ultra-sonically welded to the button cap. In one
embodiment, the button cap will be comprised of molded
plastic.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 provides a side perspective view of an embodiment
of the power steering internal magnetic filter.

FIG. 2 provides another side perspective view of an
embodiment of the power steering internal magnetic filter.

FIG. 3 provides a front perspective view of an embodiment
of the power steering internal magnetic filter.

FIG. 4 provides a perspective view ol an embodiment of the
power steering internal magnetic filter installed in a return
port of a reservoir of a power steering system.
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DESCRIPTION OF THE PREFERRED
EMBODIMENT(S)

FIG. 1 provides a side prospective view an embodiment of
the power steering internal magnetic filter (100). Among
other uses and applications, it 1s contemplated that the inter-
nal magnetic filter (100) disclosed herein will be utilized 1n an
automotive power steering column. Thus, 1t 1s contemplated
that, 1n certain embodiments, the disclosed internal magnetic
filter (100) will be used 1 a power steering system with a
power steering pump that 1s driven by the drive belt of an
engine to circulate power steering fluid. In certain embodi-
ments of the closed loop system, the fluid 1s first delivered
through a high pressured hose to the power steering gear of
the steering system where i1t hydraulically assists the steering
functions of the vehicle. From the steering gear, the fluid
circulates through the return line back to the power steering
pump reservoir. As described previously 1n this application,
solid particles (both metallic and non-metallic) resulting from
the wear ol power steering systems are usually present in the
power steering fluid and cause contamination, increased fric-
tion, and higher fluid temperatures to the system as a whole.
These suspended particles 1n the system can also cause dete-
rioration of the hoses and seals 1n the system.

In one embodiment, the internal magnetic filter (100) waill
generally be semi-permanently installed 1n a return port of a
reservolr 1n the power steering system. Stated differently, the
chamifered cylinder (103) of the button (102) of the internal
magnetic filter (100) 1s inserted 1nto (1s internal to) the return
port of the reservoir 1n a manner such that it forms a generally
semi-permanent attachment at the intake port of the reservotr.
As used herein, “semi-permanent” attachment of the internal
magnetic filter (100) shall mean a form of attachment by
which, unlike the present art, the pressure of the system will
generally not dislodge the filter from its point of attachment.
Instead, external tools would generally be needed to remove
the filter (100). As described further herein, when installed in
the return port of the reservoir of the power steering system,
the internal magnetic filter (100) removes entrained debris
within the power steering fluid and also traps smaller ferrous
particles that might otherwise pass through the filter element.
FIG. 4 provides a perspective view ol an embodiment of the
internal magnetic filter (100) installed 1n a reservoir at the
inlet port. Notably, installation of the internal magnetlc filter
(100) 1n the reservoir of the power steering system 1s not
determinative. It 1s contemplated that the internal magnetic
filter (100) may be installed at any position 1in the power
steering system or other hydraulic system where i1t could
remove entrained debris and smaller ferrous particles within
the power steering tluid.

FI1G. 1 depicts a side perspective view of an embodiment of
the internal magnetic filter (100) of this application. As
depicted therein, the internal magnetic filter (100) generally
comprises three main component parts: a button (102), a filter
(104) and a magnet (105).

The filter (104) of the internal magnetic filter (100) 1s
generally comprised of a woven mesh known to those of
ordinary skill in the art. As depicted 1n FIGS. 1-3, 1n one
embodiment, the filter (104) generally takes the shape of a
rectangular bag. In this embodiment, the filter (104) 1s open at
the end at which 1t connects to the button (102) and closed at
the terminal end. In the depicted embodiment, at the termi-
nating end the filter 1s closed 1n a fish tail vertical orientation.
Notably, however, any shape or form of the filter (104 ) which
1s closed at the terminating end, creates an open interior from
which liquid has to travel through to exit and can connect to
the button (102) at its open end 1s contemplated as an orien-
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tation for the filter (104) 1n the present application. The open
end of the filter (104) 1s generally permanently attached to the
button (102). In one embodiment, the button (102) and the
open end of the mesh filter (104) will be ultra-sonically
welded to each other. However, the form of attachment of the
mesh filter (104) to the button (102) 1s not determinative and
it should be noted that any form of attachment through which
the mesh filter (104) can be attached to a button (102) 1n a
manner that renders the mesh filter (104) generally perma-
nently attached to the button (102) 1s contemplated. Further,
in certain embodiments 1t 1s contemplated that the mesh filter
(104) will generally have a larger mesh surface area than the
filters of the prior art, thereby increasing the surface area 1n
which contamination can collect.

In one embodiment depicted 1n FIGS. 1-3, the button (102)
ol the internal magnetic filter (100) 1s generally a molded cap
with a cylindrical base component and a chamifered cylinder
component (103) which 1s smaller 1n circumierence than the
broader cylindrical base component. The chamfered cylinder
component (103) may also include one or more riction ring
or other component on its external surface which 1s designed
to increase surface tension. This orientation and form gener-
ally gives the button (102) of this embodiment the general
orientation of a dropper. In this embodiment of the button
(102), the open end of the mesh filter (104) attaches to the
cylindrical base component through embedding, sonic weld-
ing, or some other methodology known to those of ordinary
skill 1in the art. The chamtered cylinder component (103) of
the button (102) of this embodiment 1s the portion of the
button (102) installed into the return port of the reservoir (or
other component in different embodiments) of the power
steering system.

This installation of the chamifered cylinder component
(103) of the button into the return port of the reservoir 1s
generally accomplished via a mechanical form of attachment
known to those of ordinary skill in the art such as a press {it,
an interference fit or a friction fit. The specific orientation and
dimensions of the chamiered cylinder (103) are not determi-
native; any orientation and dimensions which allow for the
button (102) to be securely installed into the return port of the
reservoir or other component part of a power steering system
are contemplated. However, the presence of bypass holes
(106), as discussed later, may influence the preferred 1nstal-
lation direction. As depicted in FIGS. 1-3, the terminating end
of the chamiered cylinder (103) of the button (102) 1s open,
creating a path for the power steering fluid to travel through
the chamiered cylinder (103), through the cylindrical base of
the button (102) and 1nto the mesh filter (104). In one embodi-
ment, such as the embodiment depicted 1n FIGS. 1-3, the
button (102) will be comprised of molded plastic. However 1t
should be noted that any moldable material, either synthetic
or plastic, that 1s known to those of ordinary skill 1n the art 1s
contemplated for the button (102) of the internal magnetic
filter (100).

In one embodiment, as depicted 1n FIG. 3, the button (102)
contains one or more bypass holes (106). The bypass holes
(106) are holes in the cylindrical base component of the
button (102), as depicted in FIG. 3. These one or more bypass
holes (106) operate to keep the internal filter working even
alter the mesh filter (104) becomes completely clogged. Inthe
embodiment of the internal filter (100) with bypass holes
(106), the bypass holes (106) will be located on the top of the
button (102) relative to the opening 1n the button (102) where
the “top” 1s defined as the side highest from a point of local
gravity when the power steering system 1s installed 1n a
vehicle.
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Because of the low pressure 1n the reservoir created by the
traditional power steering fluid system, the bypass holes
(106 ) will only be utilized when the chamiered cylinder (103)
of the button (102) becomes clogged and the pressure differ-
ential 1s overcome, moving the tluid toward the bypass holes
(106) located at the top of the button (102). Thus, contrary to
the filters of the prior art, the internal filter (100) does not
dislodge when the internal filter element (100) becomes
clogged. Instead, 11 a clog occurs which begins to affect fluid
flow adversely, the fluid pressure generated by the fluid
impinging on the clogged filter creates a force suificient to
overcome the pressure differential and the fluid will begin to
travel through the one or more bypass holes (106).

Another component of the internal magnetic filter (100)
described herein 1s an attached magnet (105). Generally any
material or object, either natural or synthetic, that 1s capable
of producing a magnetic field 1s contemplated as a possible
magnet (105) for use 1n the internal filter (100). Further, the
strength of the magnet (105) 1s not determinative. Any
strength magnet that 1s capable of attracting the ferrous (or
other metallic) particles that can become suspended 1n a
power steering fluid system 1s contemplated in this applica-
tion. Furthermore, the shape and dimensions of the attached
magnet (105) are not determinative. The attached magnet
(105) may take any shape and size known to those of ordinary
skill 1n the art that allows it to fit inside the mesh filter element
(104).

In one embodiment depicted in FIGS. 1-3, the magnet
(105) will generally take the shape of a torus or ring. In this
embodiment 1n which the magnet (105) 1s circular, the weight
of the magnet (105) 1s reduced and the surface area of the
magnet (105) to which ferrous particles can attach 1s aug-
mented. Generally, any orientation of the magnet (105) within
the mesh filter (104) element 1s contemplated. For example,
the magnet (105) may be attached in any manner in any
position inside the mesh filter (104) element. For example, as
depicted 1n FIGS. 1-3, 1n one embodiment the magnet (105)
will be attached to the bottom of the mesh filter (104). Gen-
erally, in this attached magnet (105) embodiment any form of
attachment known to those of ordinary skill in the art 1s
contemplated. Accordingly, attachment of the magnet (105)
to the mesh filter (104) via adhesive, sewing, clipping, or any
other form of mechanical attachment known to those of ordi-
nary skill in the art 1s contemplated. In FIGS. 1-3, the magnet
(105) 1s attached to the bottom of the mesh filter (104) via an
adhesive. However, 1n an alternative embodiment, 1t may be
sewn 1n, such as by providing a thread through the mesh
filter’s (104) mesh and the center hole of the magnet (103).

Generally, the magnet (105) serves two 1important func-
tions 1n the mternal magnetic filter (100). First the magnet
(105) functions to trap any small ferrous particles traveling 1n
the power steering fluid that cannot be captured by the mesh
filter (104). Second, in the unlikely event the mesh filter (104)
component would ever rip or become detached from the but-
ton (102), the magnet (105) attached to the mesh filter (104)
would usually cause the mesh filter (104) to become attached
to another metal metallic component of the power steering
system, thereby preventing it from being sucked up 1nto the
pump of the power steering system and causing damage to the
system as a whole.

For example, in certain embodiments 1t 1s contemplated
that the magnet (105) attached to the mesh filter (104) of the
internal magnetic filter (100) will be attached to a metallic
wall near the reservoir while the internal magnetic filter (100)
1s attached to the reservoir. This orientation acts as a failsafe.
In the unlikely event the mesh filter (104) would ever become
detached from the internal magnetic filter (100), the mesh
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filter (104) would never be released 1nto the power steering
system fluid as 1t would already be attached to a metallic
surface of the system. In a still further embodiment, the mag-
netic connection to a wall of the reservoir can be simulated by
adhering the magnet (105) and/or a portion of the mesh filer
(105) to a wall of the reservoir.

Notably, while the internal magnetic filter (100) disclosed
herein has been described in conjunction with installation
into a power steering system, 1t should be understood that the
internal magnetic filter (100) can be used in other applications
such as automatic transmissions ol automobiles and other
motor driven equipment in which it 1s desirable to remove the
fine contaminants and particles that accumulate 1n the fluid.

In sum, the mternal magnetic filter (100) has numerous
advantages over the filter elements presently utilized 1n power
steering systems. First, unlike some of the present filter sys-
tems, the mternal magnetic filter (100) disclosed herein can-
not generally be dislodged from 1ts mstalled location during
installation and transportation. With the button (102) ele-
ment, the internal filter (100) 1s generally semi-permanently
attached to the return port of the reservoir (or other element)
of the power steering system. Second, in the disclosed inter-
nal magnet filter system (100) there 1s no magnet at the 1nlet
port which can become contaminated and, later, restrict tlow
through the filter even if the mesh of the filter 1s still relatively
clean. Rather, 1n the disclosed internal magnetic filter (100)
the magnet element (105) ot the filter 1s located away from the
inlet port.

Third, 1n comparison to the filters of the prior art, the mesh
filter (104) of the disclosed internal filter has a lower macro
rating. Fourth, 1n the filters of the prior art the mesh filter 1s
generally bonded to the magnet, which creates a weaker
attachment allowing separation from the filter and the mag-
net. In certain embodiments of the internal magnetic filter
(100) this 1s not a problem as the mesh 1s ultra-sonically
welded to the button (102). Fifth, in the internal filters of the
prior art the mesh filter could easily become separated from
the magnet attachment and travel through the power steering
system and into the pump, causing damage. In the internal
magnetic filter (100), the magnet (105) 1s attached to the mesh
filter (104). Accordingly, 11 the mesh filter (104) were ever to
separate from the button (102), the magnet (105) would cause
the cause the mesh filter (104) to attach to another metal
clement of the power steering system, preventing it from
traveling into and becoming lodged in the power steering
system, thereby causing damage to the system.

Sixth, 1 the systems and devices of the prior art when the
filter became clogged, the filter would become dislodged
from the 1nlet port. In the internal magnetic filter (100), there
are one or more bypass holes (106) built into the button (102)
of the filter (100) which allow for a clog 1n the system to be
bypassed without requiring the dislodging of the whole inter-
nal magnetic filter device (100). In addition, a larger mesh
filter (104) area 1n the disclosed magnetic internal filter device
(100) allows for more contamination to collect in the filter
(104) prior to the necessitated use of the one or more bypass
holes (106).

While the invention has been disclosed 1n conjunction with
a description of certain embodiments, including those that are
currently believed to be the preferred embodiments, the
detailed description 1s intended to be illustrative and should
not be understood to limit the scope of the present disclosure.
As would be understood by one of ordinary skill in the art,
embodiments other than those described 1n detail herein are
encompassed by the present mvention. Modifications and
variations of the described embodiments may be made with-
out departing from the spirit and scope of the mvention.
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The mvention claimed 1s:

1. An internal magnetic filter assembly for use in a power

steering pump reservolr comprising;

a mesh filter 1n the shape of a bag, the mesh filter bag
having an open end portion and a closed terminating end
portion;

a button cap having a cylindrical base, including a bypass
hole therethrough, and a chamiered cylinder, said cham-
fered cylinder being configured to connect into an intake
to a return port of a reservoir of a power steering fluid
system with suificient force to not be dislodged by pres-
sure within the power steering tluid system; and

a magnet;

wherein the open end portion of the mesh filter bag 1s
attached to the cylindrical base of the button cap;

wherein the magnet 1s located within and attached to the
mesh {ilter bag between the open end portion and the
closed terminating end portion; and

wherein power steering tluid will flow from said chamifered
cylinder and through said mesh filter bag unless the
mesh filter bag becomes clogged with debris, then the
power steering fluid will flow from the filter via the

bypass hole.
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2. The internal magnetic filter assembly of claim 1, wherein
the mesh filter bag comprises woven mesh.

3. Theinternal magnetic filter assembly of claim 1, wherein
the mesh filter bag 1s shaped as a rectangular bag.

4. The internal magnetic filter assembly of claim 3, wherein
the closed terminating end portion of the mesh filter bag 1s

closed by a single line of connection forming a fish tail clo-
sure.

5. The internal magnetic filter assembly of claim 1, wherein
the mesh filter bag 1s ultra-sonically welded to the button cap.

6. The internal magnetic filter assembly of claim 1, wherein
the button cap 1s comprised of molded plastic.

7. The internal magnetic filter assembly of claim 1 wherein
said magnet 1s 1n the shape of a ring.

8. The internal magnetic filter assembly of claim 1 wherein
said magnet 1s mechanically attached to said mesh filter bag.

9. The internal magnetic filter assembly of claim 8 wherein
said magnet 1s attached via a method selected from the group
consisting of: adhering, sewing, clipping, and combinations
thereof.
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